We outline in this paper generalizations of some theorems of Hulanicki on the existence of dense subsets of small cardinality in product measure spaces and in compact groups. We then apply a special case of these results to show the existence of the Kakutani-Oxtoby measure for the case of compact connected Abelian topological groups. A more detailed paper will appear later on. DEFINITION This lemma can be proved by noticing that there is a 1-1 correspondence of T with { -1, 1 } n , and this latter set has at most n^° closed G$ sets.
We outline in this paper generalizations of some theorems of Hulanicki on the existence of dense subsets of small cardinality in product measure spaces and in compact groups. We then apply a special case of these results to show the existence of the Kakutani-Oxtoby measure for the case of compact connected Abelian topological groups. A more detailed paper will appear later on. DEFINITION . Let Cfc, (B be collections of nonvoid sets of a space X. Then Cf c is a weak base for (B if and only if given J3£(B there is an ,4 G G such that ACB.
If A is a set then | A \ denotes the cardinal of A ; n will always denote an infinite cardinal.
The following theorem generalizes Hulanicki [7, Theorem l]. THEOREM This lemma can be proved by noticing that there is a 1-1 correspondence of T with { -1, 1 } n , and this latter set has at most n^° closed G$ sets.
Let X = P t eTX t , where {(X tl
Let X be a topological space. We may observe that Theorem 2 is a generalization of a theorem of Hartman and Hulanicki [2] : If G is a compact group satisfying \G\ ^2 2 " and if the generalized continuum hypothesis holds, then there is a dense subgroup HCZG satisfying \H\ ^tt. We note here that we did not use the generalized continuum hypothesis. Finally, part (i) of Theorem 2 appears to contain Theorem 2 of Hulanicki [7] , We next prove a special case of Corollary 2. We note that Corollary 2 is an existence theorem. We will now construct a set that is actually a weak base for the closed Gi sets of G in Corollary 2.
Let G be as in Corollary 2. Let 91 be the collection of closed G« sets of H. As above we note that | 311 ^n^°. Let 21 be the collection of sequences of pairwise disjoint sets in T satisfying (i) and (ii) of Lemma 1. We remark that for a compact infinite Abelian group G it is easy to show that the character of the Haar measure space of G is equal to w(G). Thus the character of the Haar measure space of H in the above theorem is n. Our method of proof of Theorem 4 is similar to that of Kakutani and Kodaira. We briefly outline the proof in the following theorem and lemmas. This lemma is a consequence of a well-known theorem which states (using additive notation) that if M has positive Haar measure in G then M-M contains the identity in its interior. It follows then that the group [M] generated by M has finite index in G if G is compact and hence every element of infinite order in G is dependent on M.
LEMMA 4. Let G be a compact connected Abelian topological group satisfying w(G)=n. Then every closed G« set MQG having positive Haar measure contains a maximal linearly independent set L of elements of infinite order in G and \L\ =2
n .
This lemma follows from Lemma 3, the fact that all maximal linearly independent sets of elements of infinite order have the same cardinality, and a structure theorem of Hulanicki This is proved by using Theorem 5 (i.e., projecting onto Ha the elements of (9B) and then using Lemma 5.
Letting VQ be the free group generated by V, and letting W be the free group generated by TTB(V), it is easy to see that TB induces an algebraic isomorphism <j> of W onto VG> Furthermore, <j> may be extended to an algebraic isomorphism of H into G satisfying TTB4>(X) =X for all X<EHBJ because H and G are divisible. It follows that <t>{Hs) is a group of outer measure one in G. Thus the remainder of the proof of Theorem 4 is a repetition of the final part of the proof of Kakutani and Kodaira [9] for the circle. 
